SKYWARN Basic Spotter Training

Gerald S white
- Meteorologist

A
¥ .S. Department of Commerce
National Oceanic and Atmospheric Administration (NOAA)

National Weather S rvjc%Calera, AL




This course focuses on:

* |dentifying, assessing, and reporting severe weather
 Simple thunderstorm type and characteristics information

After completing this course, you may register for the ‘advanced’
course. A more in-depth look at:

= Development processes and ingredients
= Severe thunderstorm forecasting
= |nspecting radar and satellite imagery.

Advanced course scheduled for Tuesday, March 07t at 6:30PM
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls
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Disclaimer

This is storm chaser training!

The National Weather Service
encourages everyone, at all times,
to when threatened
by hazardous weather!
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls
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Who is the National Weather Service?

* Ateam of forecasters, electronic
and computer technicians >

* We constantly evaluate the
atmosphere, gather and
disseminate data

* Issue forecasts; watches,
warnings, and advisories

e We work with media to
communicate weather
information to you

 We work with emergency
managers to help communities
prepare and respond to severe
weather
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Why Are We Here>
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Protect Life and Property
Help you make informed decisions

Sy = .
[Q\ Building a Weather-Ready Nation S, ‘
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Alabama NWS Offices

NWS Huntsville
WIuselassine: s (Flnisyills

S e  @NWSHuntsville
i ey weather.gov/hun

NWS Birmingham Serves 39
Counties in Central Alabama

_Gadsden

NWS Birmingham [ o

BRGNS, BUDIELN

@NWSBirmingham [ ],

Tisezilaos:) "

weather.gov/bmx 2T S\ ¢ ’“cw" ‘

20/59, Lo
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—  Eufaula
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NWS MObiIe S Ente;prisev 7

@NWSMobile E te
weather.go‘,’mob Mopile NWS Ta"ahassee

2 @NWSTallahassee
= weather.gov/tae
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Why We Need Spotters (you)?

 Ground truth!

— Real-time verification

— Reports add credibility and increase public
response

I VOLUNTEER!!
e




20-Year SPC Watch Climatology%’%g

Severe Thunderstorm

3 Annual Average Severe Tstm Watches per Year (20y Avg. 1993- 2012) N
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20-Year SPC Watch Climatolog
Tornado

|Annua| Average Tornado Watches per Year (20y Avg. 1993-2012)
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Alabama Tornadoes
Year 1950-2016

Birmingham
Alabama

Source NWS-BMX and SPC

More tornadoes occurring, or more
being reported and detected by radar?
Most likely the latter.
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Source NWS-BMX and SPC

EF2 or Stronger by Year 1950-2016




Alabama Tornadoes by County -

and Percent EF-scale 1950-2016

EF4 EF5
1.78%0-42%

Source NWS-BMX and SPC

”€ L d L
" Birmingham
2 Alabama
el




Alabama Tornadoes by Month™
1950-2016

Alabama

Source NWS-BMX and SPC




Alabama Tornadoes by Hour"
1950-2016

Tornadoes of any intensity can happen Alabama
during any time of the day and night!

10:00 PM
11:00 PM
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Alabama Tornadoes Injuries and

Fatalities by Tornado Intensity 1950-2016

EFO 0%EF1 5%

EFO 0%EF1 2% gry 59

Fatalities m

Majority of injuries and fatalities occur with violent (EF4-EF5)
tornadoes, though they are least common (combined 2.2% of
all tornadoes in Alabama) . Sheltering matters!

Birmingham

Alabama

Source NWS-BMX and SPC
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(Doppler) Radar :

Where the rain, hail and snow is
: ' " J located in a thunderstorm or in
: 10 cm electromagnetic other weather systems.
: waves are transmitted at :
s ) AL 7 - the speed of light in the form : : :
EEIE?"OHICSLGC*‘;*LCIBHS : of short bursts of radio waves. : e })/teltoilty o A
: maintain and calibrate  : 7 s etects changes in the wind inside
: the radar. Meteorologists : of thunderstorms. This is used
: set the scanning strategy : WSR'88D ; to help dgtermine where tornadoes
: based on weather type. : T 0 e (6 G RS . are forming.

NWS Weather
Forecast Office

W N

Supercell ¢ # #snow Reflectivity

Dual-Polarization
Can be used to determine the
shape of hydrometeors or other
objects in the atmosphere, such
as rain, hail, snow and even debris.
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: These radio waves strike hydrometeors, such as rain, hailor ~ :
: snow in the atmosphere and the wave energy is scattered in all :
: directions. Some energy is reflected back toward the radar ~ : ' . Precipitation

: where a finely tuned receiver measures the amount of energy Very good at estimating how
: returned and whether rain/hail/snow is moving toward or
< away from the radar - know as the Doppler Shift.

\/

e

-\

much rain has fallen in an area.
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How do we Detect Severe Weather-

Recent advancements in radar technology

* Improved abilities in:
— Detecting tornado debris

Jbut

= Detecting hail, estimating hail size
— Estlmatmg storm ralnfal a rain rates, floodlng hazards

3 faster rate

— thermmmg ated (precipitation) and

Mﬂw at isn’t/(bir/ds,d vr‘ | ?3* tlon)

/ y
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What about Below the Radar Beam?

Spotters Help Tell the Story

Overshooting top

- _
’ Wall.Cloud
y \ - - Rain and/or Hall

N Tornado
Jin WA

it gl .
%;# % Radar doesn’t tell us what’s happening at ground level, and

...with increasing distance from the radar, it can become
even more difficult to completely assess the storm.
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What about Below the Radar Beam?

Spotters Help Tell the Story

Overshooting top

WallCloud
- Rain andsor Hail

— ; Tornado

Radar tells us the storm is capable of producing strong winds, hail, and/or a tornado

help confirm if the storm is producing damaging winds, hail, and/or a tornado



Spotters Principles

Personal safety is the primary objective of
every spotter

Adhere to the concept of ACES at all times
Awareness-Communication-Escape Route-Shelter

Obey federal, state, and local laws; directives
from public safety officials

Never put yourself in harm’s way

Remain aware of the weather situation
around you!
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How to Get Weather
Information

MNiorano'

All Hazards"

Weather Radio

RS Rationa Weaihee Sarvien

ADVENTURER
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No NWS App.. but We Have a &=

Widget

Google ‘NWS Widget’ and select the first link at the top.
Enter your ZIP Code, or use current location. Save the
widget as a bookmark to your home screen.

I ECR 4

ws’ National Weather Service

Astronomical Data For

Max Tem, :
Pelham AL © P V) 2 Miles SSW Pelham AL

Current Conditions

Bessemer Airport
Updated: 13 Feb 17:56 pm CST

February 13, 2017
Nautical Twilight Start: 05:37 CST

59 °F Civil Twilight Start: 06:06 CST

Wind NW 5 MPH
Dew Point 27 °F Sunrise: 06:31 CST
(29% RH) Transit: 12:01 CST
Sunset: 17:30 CST
O Civil Twilight End: 17:56 CST
Nautical Twilight End: 18:25 CST

Forecast
13 Feb 17:56 pm CST February 14, 2017

Nautical Twilight Start: 05:36 CST

Tonight Tuesdfty Tuesday Civil Twilight Start: 06:05 CST

’ " Night

]
R 4

Mostly Clear Partly Sunny | 90%]

Sunrise: 06:30 CST
Transit: 12:01 CST
Sunset: 17:31 CST

Civil Twilight End: 17:57 CST

Lo 40°F Hi 66°F Showers Nautical Twilight End: 18:26 CST

Lo 47°F

+

d O

+ (+)

High Temperature(F) Endlng Mon Feb 13 2017 8PM CST
= (Tue Feb 14 2017 022)
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10 Weather Radio Transmiitters in
Central Alabama
The fastest way to receive our watches and 2
warnings! Will interrupt regular 24/7 broadcast /)‘\‘:f,ﬁ,” |
with tone alerts. /‘,,,ﬂ Ay / /‘ '
‘ Wintes / Soggt !J—’ hid ' = Lo
Alerts will wake you at night/when sleeping! B w S e b
f",‘,,;,‘.:; : EREDIERS ) JJJJ Gz _uu A
/ Pickens iy Eneiby yf‘::jir(:y Rand 'ph Heara % y
SAME (Specific Area Message Encoding) & 20 T w;m; B
technology lets you decide which locations to §& Sy
receive warnings for. A bt T\ e

Weather radio information available on our
webpage, click the ‘Wx Radio’ button at the FESS
bottom of the page. s

alhoun



ur Webpage
weather.gov/bmx

NATIONAL WEATHER SERVICE

EDUCATION

HOME FORECAST PASTWEATHER SAFETY INFORMATION

Local forecast by .
"City, St" or ZIP code News Headlines
— « Classes Have Been Added to the Skywarn Storm Spotter Schedule. Sign Up Now!!

| o « Drought Conditions Persist across Central Alabama

Location Help
National Weather Service Forecast Office

Birmingham, AL

gov > NWWS Birmingham, Alsbama

Current Hazards  Current Conditions Radar Forecasts  Rivers and Lakes

NEWS SEARCH ABO!

NWS Birmingham, {\Iabama

Climate and Past Weather  Local Programs

Click a location below for detailed forecast.

| Aasnes
> |
Tuml | eHamiton
| [ o
\
Eurmingham o | tanta
f "." Annizton =y
I " Po—. \
Tuscdoosa Alxmder city |y
% B Lagmge
| y o A
| . b
P e 7 colbmbus
ey Montgomery »
{
. %
ey 3

Last Map Update: Sat, Feb. 11, 2017 at 5:57:08 pm CST

Sunday

Tonight

Nighttime Lows/Rain Chances

| Cetiveater]

Cloudy with aslight
chance of a few
sprinkles, light rain
shower.

Ddmopolis

Chance of Rain (%)
|

0 15 25 40 55

£ 8 » NWSBirmingham

75

Weather Forecast Office
Birmingham, AL
Issued Feb 11,2017 3:14 PM CST

weather.gov/bmx

Local Radar

Briefing

Tropical

W FoRon us on Twitier

sther Map

Text Product Selector (Selected product opens i

Choose a Text Product

: Fecouant Diseuswon

)
Discussion

Fire Weather

SKYWARN

Hydrology
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National Weather Service Birmingham
Hazardous Weather Outlook

i 22033 st

Climate

Aviation

lz

PastEvents

Air Quality

Tornado Database

sMx R
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Spotter Training Agenda

* Who we are, and why we need spotters?
e Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls
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Important Definitions

020

Anticipated weather hazards during the next 7 days.

O UTLOO K Issued daily and updated as needed.

[Keep Tabs] ... Ready

Atmospheric conditions are favorable, or could

become favorable, for the development of
WATC H thunderstorms which could produce severe weather.

[Remain Alert] ... Set

Severe weather is occurring, or is likely to occur.
[Take protective action] ... GO!




torm Prediction Center
(SPC) Convective Outloo

V4
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National Weather Service
Storm Prediction Center

http://www.spc.noaa.gov

EHigh Moderate 3| Enhanced |2 Slight Marginal DThunder
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Storm Prediction Center

Severe Weather Outlook
Understanding Severe Thunderstorm Risk Categories

THUNDERSTORMS 2 - SLIGHT 3 - ENHANCED
(no label) (SLGT) (ENH)

No severe* Scattered Numerous
thunderstorms severe storms | severe storms
expected possible possible
Lightning/flooding Short-lived and/or | More persistent
threats exist with not widespread, | and/or widespread,

all thunderstorms isolated intense a few intense
storms possible

* One or two tornadoes | * A few tornadoes

* Reports of strong * Several reports of
winds/wind damage wind damage

* Hail ~1”, isolated 2” | » Damaging hail, 1 - 2"

* Winds to 40 mph
* Small hail

* NWS defines a severe thunderstorm as measured wind gusts to at least 58 mph, and/or hail to at least one inch in diameter, and/or a tornado. All thunderstorm
categories imply lightning and the potential for flooding. Categories are also tied to the probability of a severe weather event within 25 miles of your location.
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Tornado
Watch | , -
El Dorado. Crossett L
Kosciusko
azoo City.
EXA IVl P L E LRZRon Philadelphia
Minden el
Monroe

]
Jac Igsm

Threat Information

. HAIL Natchitoches
®
» Scattered Hail Up To S
| Apple Size Likely Alexandria
=

Fort Polk (L
. WiND }
- Isolated Gusts @
¥ Up To 70 MPH Possible Mobil&;
TORNADOES & S ]

New;Orleans

A few Tornadoes
Possible
J “ ' !

Potential Exposure

= Population: 5,047,410

1 Schools: 1729
Hospitals: 231
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Example Warning Area

Tornado Retreat
- L Laurel Hill
Wal'nlng Lettsworth Tunica i

Wilson
.

/
Innis Plettenberg Wakefield

EXA IVl P L E Batc.helor Bains JaCFfSOH

Saint Francisville

Gurley

Elba
A Morganza
HAIL C
Quarter Melville
Sized Possible

TORNADO
Radar Indicated

Population: 156,449
Schools: 68
Hospitals: 6

.

Plaquemine Iber;\'/llle
.

Butte La Rose

Crescent

Catahoula Bayou Goula

.

Bayou Sorrel White Castle

Coteau Holmes




What Makes a Storm Severe-

Severe Thunderstorm

* Wind gusts of 58 MPH< Warning is issued for

or greater, and/or potential of this
occurring, or if observed

—

e Hail 1 inch or more in
diameter

Tornado Warning is
* A tornado also makes issued for potential of

a storm severe this occurring, or if

observed
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls




What to Report -

'-________________________l

Wind damage is just as important as
speed measurement. Specify if gust is
measured or estimated.

* Trees or limbs blown down
* Power poles or lines blown down
 Damage to buildings
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Estimating Wind Speed

25-31 MPH - large branches in motion

32-38 MPH — whole trees in motion

39-54 MPH - twigs break off; wind impedes walking

55-72 MPH - large branches broken, some trees
uprooted, some structural damage

73-112 MPH - trees uprooted, snapped; removes
shingles; windows broken; trailer homes overturned

113+ MPH - large trees uprooted, snapped; roofs torn
off; weak buildings and trailer homes destroyed
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The ‘SET’ Effect &y

During a severe weather event, Stress, Excitement, and
Tension levels are running high...

This can alter your logic and reasoning abilities, leading to
exaggerated reports

A wind gust of 40 MPH during fair weather probably wouldn’t
cause any great concern, but this same wind speed
experienced during a thunderstorm may seem like 60MPH?

Remain calm and objective as possible. Use the table in the
previous slide as a guide for accuracy and professionalism.

Courtesy Milwaukee Area SKYWARN Association, Inc. Original copyright 1998, updated 2/8/03.
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What to Report - Hail

Report the largest size hail stone you see.

common item (e.g., quarter, golf ball, tennis ball).
Do not report marbles!

|
|
|
|
I Provide a measurement in inches, or reference a
|
|
|
|

24 May 2015 - Liberal, KS
Gerald Satterwhite

12 May 2011 - Kansas
Gerald Satterwhite
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Hail Size Comparison Chart

1 Size Comparison Chart

%\/b,

Approximately
4 % Yiche

Y% Y% 1 \,\3
.1!1;1_111 1

% inch 1inch

% %l %%h%2%%%
e e - N I } |

s o> 0 X Ball /0 v w%1vuvu , zags_ebhall
; AL/ inches

,‘\Eﬁflit _ 2 1/8 inches w‘/{
s Wz

Y 7,

No Marbles:

N ————————————— Ot i i
* * *

“y
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What to Report - Tornado, -
Funnel Cloud. or Wall Cloud
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What to Report - Flash Floodingw
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* Arapid rise, out-of-banks flow in a river or
stream that is a threat to life or property

* Approx. 6 inches or more of flowing water over
a road or bridge

 Any amount of water in contact with, flowing
into, or causing damage to an above-ground
building

* 3 feet or more of ponded water that poses a
threat to life or property

Above items must occur within 6 hours of the
causative event, such as heavy rain, a dam break,
or ice jam release

Report areas of high water, which could flood with =
additional rainfall.



o
S
d
0
9
Ll
O
|
=
&
l
nfjam
e
0
o
0
.~
0
nfjam
nfjam
o
m




eATy,
W\ A

£ 42

N
£\

*x*

What to Report - Urban Flooding
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Submit a Report via Phone

o —

Google
\ -/ <
|
<) 4
> B —
\‘% :“ -m e -

Thank you for your
report! Please let us

Hello, I’'m a trained spotter
for your office. I've spotted

know if you being to
see a funnel cloud
develop!

a wall cloud with strong
rotation passing about a
mile north of Leeds.

 NWS office phone number: 205-664-3010, option 2
* Your local Emergency Management Office
* Local law enforcement



Submit a Report on our Webpage

Customize
You

National Weather Service Forecast Office
Birmingham, AL

v r.gov > NWS Birmingham, Alabama

Current Conditions Radar Forecasts Rivers and Lakes

Climate and Past Weather

NWS Birmingham, Alabama

Weather Forecast Office

Local Programs

Briefing Page

Qutlooks

Sunday

| Get Weather |

Submita Storm
Report

Nighttime Lows/Rain Chances

Cloudy with aslight
chance of a few
sprinkles, light rain
shower.

Weather Forecast Office
Birmingham, AL §
Issued Feb 11,2017 3:14 PM CST

@ @ NATIONAL WEATHER SERVICE

Submit a

Storm Report
fo the National Weather Service Birmingham,
Alabama

Huntgatie -
= ]
o Yo
b Burintam. \ g
Ancaodts
Wine
=
P
& Mot ety - =
Al
L ] VoA Uca N
{ eelng hem o the Natonsl Weatner Serdce

VOLUNTARY 2°¢ WILL NOT ze cmutec

four Name: Apotier id it aceigned): Eamall aodrece:

NOTE: ¥ you have 27 Quesions 3506t FEDOAING Weaher 3n0/0r wSing this reponing fom please Con!

Fhone number:

2 the SUX WeoTeze:

Woane
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e Liked v | X\ Following ~ Share
(7]
I # Status [&] Photo/Video ik~
=
T \F @ Strong winds just came through our neighborhood in Hoowver.
é’# — 45‘5 Several pine trees are blown down and some homes have roof
* e K damage.
US National
Weather Service
Birmingham Photos
Alabama &

We monitor social media during severe weather (and good
weather). Send us a storm report via Facebook message, wall post;
or Twitter direct message, Tweet.

Use #alwx and #bmxwx on Twitter and Facebook
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Submit a Report via Ham Radio
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E-mail Option for Photos,
Additional Information

01/23/117 Storm Damage, Tuscaloosa County

SR-BMX StormReports - NOAA Service Account

01/23M17 Storm Damage, Tuscaloosa County

Hello,

A storm moved through rural Tuscalecsa County and produced a lot of damage last night. | just
heard about it this moming and teck seme photos of what happened. There is recf damage to some
homes and several large trees are snapped and uprooted. The damage is along River Bend Road
and Maple Tree Drive in Denton.

I've attached some photos of the damage. Let me know if you need additional information.

Otto Storm
252-555-5555 Cell

2 Attachments

A 0 & @ o ® Saved =

Don’t rely on e-mail for urgent reports! Such as large
hail, damaging winds, tornado, funnel cloud on-going!
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Effective Spotter Report(s)

* Keep it brief f yﬁ
SRS—— - ) {\J/m

* |dentify yourself as a NWS trained storm spott

* Tell us: who, what, when, where A

 Examples: AL

My name is Otto Storm and I’m a trained spotter in Calera, AL. At 5PM | spotted
a tornado just south of county road 87, and it then crossed I-65. Several cars
have been flipped, along with damage to trees and homes near X county road.
My GPS coordinates are xx.xx, xx.xx and | can be reached at xxx-xxxx.

My name is Otto Storm and I’m a trained spotter in Gadsden, AL. I’ve spotted a
funnel cloud about 1 mile northeast of town. We also had quarter-size hail about
10-minutes ago.

My name is Otto Storm and I’m a trained spotter in Center Point, AL. We had
strong winds 10-minutes ago. I’d estimate them at about 60 MPH. There are
several trees blown down, with two homes hit by falling trees.



EATH
N &,
< U4
: =50
o =
’@5
S

v,
%
e

Effective Spotter Repori(s)

Do not assume that if a warning is issued, the
NWS knows for certain that severe weather
has occurred. We want to hear from youl!

Get your report to us ASAP (and when you
are safe). Weather events are time-sensitive!

Never assume your report is not important!

Do not exaggerate your report!

If you are relaying a report, please let us
know that you did not witness it first-hand.
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
» Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls




Spotter Safety

The safety of you and those around you is more

important than any storm report or storm photo

Personal safety is the primary objective of every
spotter

ACES (Awareness-Communication-Escape Route-Shelter)
Spot with someone

Obey federal, state, and local laws; directives from
public safety officials

Never take shelter under a highway overpass
Remain aware of the weather situation around you!



Move inside a well-constructed Lightning can strike as far as 10 miles
building; avoid electrical away from the parent thunderstorm
‘Heat lightning’ is not real — rather it’s
lightning from a distant thunderstorm,

If outdoors without shelter, . too far away for thunder to be heard
crouch down low, but do not lie Stay in shelter at least 30 minutes

appliances and metal surfaces

flat on the ground after you hear the last rumble of

thunde

— Avoid isolated trees, and stay
- P

away from the tallest trees;
avoid tall objects

When
— Avoid bodies of water Thunder
i Roars,

Go Indoors!
STOP all activities.

— Avoid elevated areas like hills
peaks

Seek shelter in a substantial building

* No boating or outdoor activities ..\ s,

Wait 30 minutes after the storm to
; resume activities. 0

. ,@ sume g_e-ﬂ'w,_ﬁ
° St ay in yo ur car N ontaningsaraynosngov S0




WHEN

FLOODED
TURN AROUND

Never cross water of
unknown depth!

— Roads may be washed out or there
could be underwater obstructions

Get to higher ground and
avoid low spots in the
roadway el

Do You Really Know
How Deep the Water is?

TURN AROUND
DON'T

Never cross barriers put in
place by emergency officials

18-24 inches of fast-moving water can

FIOOd da nge rs are ha rder to R_ 6 inches of fast-moving water can : carryawaymostlargeSUVs,vanadfks. -
recognize at night ; [SEE— —

knock over and carry away.an adult.




Safety Guidelines

0 Average Annual Number of Tornadoes
(based upon 1997 - 2010 data)

In homes or small business

* Go to the basement or small interior
room, closet. Cover your head and
stay away from windows.

In mobile homes

 Get out and take shelter in a sturdy
building or storm shelter

e There is no safe place to shelter in a
mobile home!

In a vehicle

e |fyou can’t drive away, get out and
i dy shelter. If there is no
o a low spot (dry ditch)
ryour head. -

TORNADO
SHELTER
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Sheltering from the Storm

TORNADO
SHELTER




Halftime!
10-minute Break
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls
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Ingredients for Thunderstorm

Formation

o Lift
— Cold front
— Warm front

— Gust front,
outflow boundary

— Terrain (upslope flow)
— Surface heating

* Moisture
* |nstability

*Wind Shear helps with thunderstorm organization/longevity and severity



Height
40,000 ft.

Towering Cumulus Stage Mature Stage Dissipating Stage
- Updraft dominates - ~40,000 to 60,000 feet tall - Downdraft cuts off updraft
- Cumulus cloud grows vertically - Strong updraft and downdraft coexist - Rain, gusty winds, and last
-Up to ~20,000 feet tall - Large hail, damaging winds, lightning strike

tornado(es), and flooding rain may occur - Remnant anvil cloud aloft



Single cell

Multicell
— Cluster
— Line
Supercell
— Classic
— Low-precipitation (LP)
— High-precipitation (HP)
Mini-supercell
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Thunderstorm Types - Single Cell -

(pulse thunderstorm)
A e e

Emphasis: we are talking about Y,
pulse thunderstorms, not single 3
cell to include supercell storms!

e Rather short-lived
e Can be randomized in location

* No or low severe weather
threat
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Multicell Cluster

Low severe weather threat

Several storm cells in a clump, but
each in a different stage of the
thunderstorm lifecycle

Cells ‘take turns’ at being most
dominant

Gusty, sometimes damaging winds;
hail

Multicell Line (squall line)

Moderate to high severe weather threat
(depending on the environment)

Several storm cells form a line along the leading
edge of the system

Moderately gusty winds to widespread damaging
winds (depending on the environment)

Weak to strong tornadoes (depending on the
environment)
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Thunderstorm Types - Supercell™

0N41

Rotating and visible
updraft; however, heavy
rain can eventually be
pulled around the
updraft, obscuring it

Rainfall that could be pulled
around updraft over time

High severe weather
threat
e Large to very large hail
 Damaging winds
* Tornado(es)
* Flash flooding




Thunderstorm Types - Supercell®
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(Low Precipitation; LP]

Rotating updraft often with
no or very little rain in
vicinity

Hook echo may not be

visible on radar, or very
faint

Low to high severe
weather threat (depends
on the environment)

e Large to very large hail

 Damaging winds

* Tornado(es)

Very, very rare for
Alabama; more common in
drier regions

- :* - et

-

Gerard Jebaily
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Thunderstorm Types - Supercell™ )
(High Preapli‘ahon HP]

Rotating updraft often
obscured by heavy rainfall
(and sometimes hail)
 Therefore the tornado
will be very hard or
impossible to see!

High severe weather threat
* Large to very large hail
 Damaging winds
* Tornado(es)

* Flash flooding

ks

24 May 2014
Matt Grantham




Supercell Type Recap

Classic

>> Updraft (and
tornado if
occurring) visible,
but could become
rain-wrapped
with time

Low Precipitation

(LP)

>> Updraft (and
tornado if
occurring) highly
visible

Precipitation (HP)

>> Updraft (and
tornado if
occurring) are
rain-wrapped
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Mini-Supercell

A small, shallow storm
with a rotating updraft

* Can be within a large shield %~
of rain, a line of storms, or
discrete

* Severe threat not as e
‘significant’ as their
counterparts

* Low wind and hail threat
e Can produce a brief,

lalladega — ¥~ 5 ; aaaaaaaa

Lineville

ton

weak tornado(es) 2

Dadeville

Tatapoosa Camp Hil
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Supercell Thunderstorm Structure

Overshooting top

Flanking Line

} ‘£.~.—

F _
- “ ' WallCloud
- Rain and/sor Hail

Tornado




Mesocyclone/Updraft

Wall Cloud
and Tornado

Inflow Tail

@ 70
Supercell Structure Real-world Showcase




Supercell Structure
Real-world Showcase

Inflow Tail

— -
~_| Wall Cloud . 7 &
.| andTornado | . : ‘ : : Sl e B S Wiy



Anvil
- :ﬂ """
// >
» ,‘/ // %
* Forward Flank —
Downdraft

A
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/
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Rear Flank
Downdraft
R Heavy Rain / Hail

Light Rain

High Cloud Outline| |

Flanking Line

Low Cloud Outline -
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Spotter Positioning on a o

Supercell

Thunderstorm

T Supercell
N
| (top view)

Viewing
angle




WallCloud

A

B Rain and/or Ha|I

A: Warm air feeds into the
updraft. Wall cloud, funnel cloud,
and tornado occur here.

A: Rain-cooled air descends to the
ground in the downdraft. Rain,
hail, and strong winds occurs
here. Dark portion of the storm.
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
e Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls
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Mesocyclone - Region of Rotation™
and Inflow Winds

- Mesocyclone
Storm-scale area of deep, rotation e, &
. ] Ed
(counter-clockwise) -- It’s the
parent circulation.

Wall cloud and tornado forms
underneath the mesocyclone. Wall cloud

Don’t confuse with a common
rain-free base. The updraft needs f p—

Warm, moist air feeding into updraft

to be rotating! s

e WKU Meteorology




Mesocyclone- Cha_l;acteristics

* A storm-scale region of
rotation, typically 2-6
miles in diameter

* The circulation of a
mesocyclone covers an
area much lager than the
wall cloud or tornado
that may develop
underneath it

aaaaaaaaaa

 Striations appear on
strong, well-developed i
mesocyclones fhe



tATyH
w& )
= wn
’&” 78
o i
;& -3 .'(S:\-
v, ' AN

Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls
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Wall Cloud - Inflow Winds
Located Underneath the Mesocyclone

Warm Air Rising
Into Updraft,
Rain-free Base

Wall cloud

Warm, moist air feeding into updraft




Wall Cloud - ‘ ‘ A% 50
Characteristics '

Surface-based inflow under the
updraft, mesocyclone

A localized, persistent and attached
lowering of the cloud from the storm’s
rain-free base

Normally found on the south or
southwest (inflow) side of the
thunderstorm

May exhibit rapid, upward and
downward motion as well as rotation;
however, not all wall clouds rotate

Patrick Skinner

Often slopes or points toward
precipitation or downdraft area

Most do not produce a tornado
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Shelf Cloud - Outflow Winds

| Warm Air Rising
Over Colder Air

—

e N

Cold Air Rushing
Along the Ground
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Shelf Cloud - Characteristics

Marks the leading edge of the gust front

Usually produced by rain-cooled air
Usually in an area of low-level shear
Slopes away from precipitation area

Often associated with a squall line and is
typically associated with damaging,
straight-line wind

You will often see many turbulent eddies
on the edge of, or underneath, the shelf
cloud. This turbulent motion is not
associated with anything tornadic!
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Wall Cloud vs. Shelf Cloud Recqlggss
Very Important:

Wall Cloud Shelf Cloud

Associated with the /
Updraft

Associated with the
Downdraft

Often slopes toward
the rain (downdraft)

Slopes down away
from the rain x

(downdraft)

Often associated
with funnel clouds
and tornado

Favored area for
rotation




* Cloud fragments that are

i unattached, or rising into the

: storm’s base

 Mainly signal wind blowing out of

i the storm; an interaction of cold
outflow and warmth ahead of the
StO rm Gerard Jebaily

i+ They do not rotate; thus, not a
i funnel cloud, not a tornado —
harmless!

Depending on the situation, rising
scud clouds can organize to form a

wall cloud at the storm’s base. In
this case, watch for further
development and rotation. e ok



Tail Cloud - Inflow Winds

Gerard Jebaiiy

e o ST

Wall cloud

Tail cloud

|r Some of these inflow bands may develop quite close to the ground :
| Don’t get tricked - not a Funnel Cloud, not Tornado! I
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap; polls




Tornado Formation |




Tornado Formation Il
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Funnel Cloud Develops
A rotating, funnel-shaped cloud

extending downward from a
thunderstorm base

Most often laminar or smooth in
appearance

Usually located near the updraft

Attached to cloud base

Funnel clouds do not reach the
ground!
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Then (maybe), Tornado:

* A violently-rotating column of air extending
from cloud base to the ground

 The condensation cloud (part of the tornado,
funnel you can see) may not extend all the way
to the ground, but any debris kicked up along
the ground indicates contact!

— We’ll go over examples




Wall Cloud Funnel Cloud Tornado

24 May 2011 24 May 2011 24 May 2011
Matt'Grantham p Matt Grantham Matt Grantham
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3-minute Wall Cloud -> Funnel Cloud

-> Tornado Video Evolution

Wall cloud

Tornado |
Funnel cloud | :
. q fw-"
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Tornadoes Vary in Size, Shape

(] Gerald Satterwhite

Truncated
Cone

Ragged Cone

ot -
il

Gerald Satterwhite = =



EF Rating Wind Speeds Expected Damage

EF-0

‘Minor’ damage: shingles blown off or parts of a

roof peeled off, damage to gutters/siding,

branches broken off trees, shallow rooted trees

toppled.

EF-1

‘Moderate’ damage: more significant roof

‘ . - damage, windows broken, exterior doors
86-110 mph

damaged or lost, mobile homes overturned or
badly damaged.

EF-2

‘Considerable’ damage: roofs torn off well
constructed homes, homes shifted off their
111-135 mph foundation, mobile homes completely
destroyed, large trees snapped or uprooted,
cars can be tossed.

EF-3

‘Severe’ damage: entire stories of well
constructed homes destroyed, significant
136-165 mph damage done to large buildings, homes with
weak foundations can be blown away, trees
begin to lose their bark.

EF-4

‘Extreme’ damage: Well constructed homes are
leveled, cars are thrown significant distances,
top story exterior walls of masonry buildings

would likely collapse.

EF-5

‘Massive/incredible’ damage: Well constructed
homes are swept away, steel-reinforced
concrete structures are critically damaged,
high-rise buildings sustain severe structural
damage, trees are usually completely debarked,

striopped of branches and snapped.
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
* Report what you see; photo polls
e Spotter information recap
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Report what you See!,

] Gerald Satterwhite

Answer: Tornado
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Report what you See!,

Gerard Jebaily

Answer: Wall cloud
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Report what you See!.

Answer: Quarter-size hail
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Report what you See!.

Chris Gullikson

Answer: Funnel cloud from this vantage point , but could be a tornado — get a better view!
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Report what you See!.

\ONg,
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Answer: Funnel cloud
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Report what you See!.

Gerard Jebaily

Answer: Scud cloud
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Report what you See!,

CREDIT: StormChaseTV

Answer: Tornado, let us know it’s large as well
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Report what you See!.

Answer: Rain shaft. You don’t need to report rain to us, however

Gerard Jebaily
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Report what you See!.

11 May 2016
Matt Grantham

Answer: Tornado. Check out the 2 vortices along the ground



Report what you See!

4
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Answer: Shelf cloud
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Spotter Training Agenda

* Who we are, and why we need spotters?
* Severe weather definitions
 What and how to report
e Safety in storm spotting
--Break--

Part Il
 Thunderstorm development and thunderstorm types
 Mesocyclone
 Wall Clouds vs. Shelf Clouds; Scud Clouds and Tail Clouds
* Tornado formation
 Report what you see; photo polls
e Spotter information recap




Final Key Reminders

low-hanging ‘blocky’ cloud under the storm’s updraft.

angles/feeds into the wall cloud.

do not rotate and are harmless.
if under the updraft

rotating

in contact with the ground.

a low, horizontal cloud associated with a storm’s cold outflow.
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Final Key Reminders

Know severe thunderstorm criteria
— Winds of 58+ MPH; and/or
— Hail 1 inch, or more, in diameter

*A tornado also makes a storm severe, but triggers a
Tornado Warning

Stay calm and be safe
Pass along your reports to the NWS

— Even if not severe; <1” hail, funnel cloud, wall cloud, etc.

Do not exaggerate your report
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Final Key Reminders

Personal safety is the primary objective of
every spotter

Adhere to the concept of ACES at all times
Awareness-Communication-Escape Route-Shelter

Obey federal, state, and local laws; directives
from public safety officials

Never put yourself in harm’s way

Remain aware of the weather
situation around you!
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Reporting Options Recap
e Call the NWS office: 205-664-3010, option 2

* Social media: Twitter, Facebook

* Our webpage: ‘Submit a Storm Report’ page

* Photos of what you’re seeing are great, too!

SR-BMX.Pix@noaa.gov

— Snapshot of a funnel, wall cloud, flooding, etc.

— Hail, wind damage (trees, buildings, etc.)

Don’t use e-mail for urgent reports! == -

&, NATIONAL WEATHER SERVICE

T



Additional Materials

Visit our Skywarn spotter page for useful links and

information: weather.gov/bmx/skywarnschedule

[} S potte r Ce rt ifi Cates Weather Spotter’s Field Guide

http://www.weather.gov/bmx/spottertraining

" Spotter schedule
" Training materials
" Brochures and guides !




SKYWARN Basic Spotter Training

Gerald Satterwhite
Meteorologist

&
- U.S. Department of Commerce
National Od*ic and Atmospheric Administration (NOAA)
National Weather Service (NWS) — Calera, AL

r participation!
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